Simple G-quadruplex-based 2-aminopurine fluorescence probe for highly sensitive and amplified detection of microRNA-21.
Based on 2-aminopurine (2-AP) probe in conjunction with a G-quadruplex structure and signal amplification technique, a simple and highly sensitive fluorescence sensor for detecting microRNA (miRNA) is developed for high signal-to-background ratio and wide linear range. The proposed sensor contains two hairpins DNA: H1 and H2. H1 is labeled by 2-AP incorporated into a G-rich sequence. Upon the addition of a target miRNA, H1 is unfolded and forms DNA/RNA complexes that contain a G-quadruplex, thereby significantly enhancing 2-AP fluorescence due to the protection provided by the G-quadruplex. Subsequently, H2 can displace the miRNA from the DNA/RNA complexes and induce signal amplification, resulting in further enhanced fluorescence intensity. Hence, the sensor is highly sensitive and its low limit of detection (L.O.D.) can reach as low as 1.48pM. Furthermore, the proposed sensor is used to detect overexpressed miRNA-21 from human breast cancer cell lysate. The result demonstrates the potential of the proposed sensor to monitor different miRNA biomarkers for the early diagnosis of various cancers.